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GHVLJQ FRGHV DUH $60( DQG 5&&0 +RZHYHU VXEMHFWLQJ WR WKH GHYHORSPHQW RI WHFKQRORJ\ RI WKDW WLPH WKH
SUREOHPRIHQYLURQPHQWDVVLVWDQWIDWLJXHKDVQRWEHHQWDNHQLQWRFRQVLGHUDWLRQLQWKHVHWZRFRGHV0HDQZKLOHLWLV




DOVR SXEOLVKHG WKH 5*  JXLGHOLQHV>@ ZKLFK UHTXHVW WKH QHZ EXLOG 133 VKRXOG FRQVLGHU WKH HQYLURQPHQW
DVVLVWDQW IDWLJXH SUREOHP DQG UHOHDVHG WKH UHVHDUFK UHSRUW RI 185(*&5>@ ZKLFK SURYLGHG WKH GHWDLOHG
PDQLSXODWLRQSURFHGXUH >@$60(FRGHUHOHDVHG WKH&RGH&DVH1>@ LQZKLFKDOVRSURYLGHG WKHIDWLJXH
XVDJHFDOFXODWLRQPHWKRGZKHQFRQVLGHULQJWKHHQYLURQPHQWDVVLVWDQWIDWLJXHSUREOHP+RZHYHU WKHHQYLURQPHQW
DVVLVWDQWIDWLJXHFRUUHFWLRQIDFWRU)HQLVEHWZHHQDQGZKLFKZLOOUHVXOWDPXFKODUJHUFXPXODWLYHIDWLJXHXVDJH
WKDQ WKH OLPLW RI  ,Q WKLV FDVH PDQ\ HTXLSPHQWV DQG SLSLQJ DUH XQVDIH 7KH HQYLURQPHQW DVVLVWDQW IDWLJXH
SUREOHPLVQRWFRQVLGHUHG LQ WKHXQGHUFRQVWUXFWHGDQGRSHUDWLQJ133LQFKLQD(VSHFLDOO\ LW LVVWLOOQHFHVVDU\ WR
LQYHVWLJDWHWKHRYHUWXUQLPSDFWRIHQYLURQPHQWDVVLVWDQWIDWLJXHWRWKHWUDGLWLRQDOGHVLJQRIHTXLSPHQWDQGSLSLQJ
7KHVDPSOHSUREOHPSUHVHQWHGLQWKLVSDSHUFDOFXODWHGWKHFXPXODWLYHXVDJHIDFWRUDQGHQYLURQPHQWDVVLVWDQWIDWLJXH
FRUUHFWLRQIDFWRU)HQRID W\SLFDOVWDLQOHVVVWHHOQR]]OHRISULPDU\ ORRSHTXLSPHQWDFFRUGLQJ WR$60(&RGH&DVH


























+HDW WUDQVIHU FRHIILFLHQW RI LQVLGH VXUIDFH LV GHHPHG WREH D FRQVWDQW YDOXHRIEWXKUIW)ZKLOH WKHRXWHU
VXUIDFH LV LQVXODWHG 7KH GLVVROYHG R[\JHQ IRU WKH ZKROH WUDQVLHQW LV  SSP DQG WKH RSHUDWLQJ SUHVVXUH ZLOO
PDLQWDLQDFRQVWDQWYDOXHRINVL
'XULQJ WKHUPDODQDO\VLV WKHILUVW VWHSDQG ODVW VWHSVKRXOGEHVWHDG\VWDWHDQGDOVR WKH WHPSHUDWXUHFKDQJHIRU
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ZD\RIIODZWROHUDQFHPHWKRG WRPRYHRQVLQFH WKHIODZWROHUDQFHFRQFHSW LVDWWUDFWLYH LQJHQHUDODQGSRWHQWLDOO\
DOORZVIRUFRPSRQHQWGHVLJQZKHQIDWLJXHXVDJHOLPLWVDUHH[FHHGHG7KHVHFRQGURXQGVDPSOHSUREOHPRI($)7*
LVWRLQYHVWLJDWHDSSOLFDWLRQRIIODZWROHUDQFHPHWKRGVWRQXFOHDUFRPSRQHQWGHVLJQ7KHDSSOLFDEOHIODZWROHUDQFH
PHWKRGV DOUHDG\ H[LVW LQ 6HFWLRQ;,1RQPDQGDWRU\$SSHQGL[ />@ EXW DSSO\ WR LQVHUYLFH LQVSHFWLRQ 7KHPRUH
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6HFWLRQ,,,GHVLJQ
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$3,DSSHQGL[&JLYHV WKHVWUHVV LQWHQVLW\VROXWLRQIRUD[LDO VXUIDFHGHIHFWRIF\OLQGHUVWUXFWXUH7KH
VWUHVVGLVWULEXWLRQDWWKHVHFWLRQRISRVWXODWHGGHIHFWVKRXOGEHSUHVHQWHGE\DTXDUWLFSRO\QRPLDORIHTXDWLRQDQG
WKHYDOXHRIVWUHVVLQWHQVLW\IDFWRUFDQEHFDOFXODWHGE\HTXDWLRQ
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7KHQ WKH PD[LPXP DQG PLQLPXP VWUHVV LQWHQVLW\ IDFWRU .PD[ DQG .PLQ FDQ EH REWDLQHG ZKLFK ZLOO XVHG WR
FDOFXODWHWKHVWUHVVLQWHQVLW\IDFWRUUDQJHǻ.DQGIODZJURZWKFDOFXODWLRQ%DVHGRQWKLVWKHIDWLJXHIODZJURZWKFDQ
EHGRQHDFFRUGLQJWRWKHHTXDWLRQVKRZQDVEHORZ7KHFRHIILFLHQW&WDNHVDFFRXQWRIWKHHIIHFWRISULPDU\ORRS
ZDWHU HQYLURQPHQW DQG DOO WKH XQLW LQ WKH HTXDWLRQ LV RI86 LQNVL7KH WKUHVKROG RI VWUHVV LQWHQVLW\ IDFWRU UDQJH
WKK'  LV  NVL LQ 7KHHQYLURQPHQWLVFRQVLGHUHGWKHFRHIILFLHQW&LQZKLFKWKHWHPSHUDWXUH7NLV.DQGWKH
VWUDLQULVHWLPH75LVVHF
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7KHIDWLJXHIODZJURZWKUHVXOWVRISRVWXODWHGD[LDODQGFLUFXPIHUHQWLDOIODZFDQEHREWDLQHG*HQHUDOO\IRUWKH
PLQLPXP VWUHVV VWDWH WKH VWUHVV LQWHQVLW\ IDFWRU LV OHVV WKDQ ]HUR ZKLFK PHDQV WKDW WKH FUDFN IURQW LV XQGHU D
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7DEOH  VKRZV WKH FLUFXPIHUHQWLDO IODZ WROHUDQFH UHVXOWV FRPSDULVRQ RI HLJKW SDUWLFLSDQWV RI ($) 7* 7KH
FLUFXPIHUHQWLDOIODZGHSWKJURZWKWUHQGYVVWUHVVF\FOHVLVVKRZQLQ)LJZKLOHWKHVWUHVVLQWHQVLW\IDFWRUYDU\LQJ
UDQN ǻ. YV VWUHVV F\FOHV LV VKRZQ LQ )LJ  7DEOH  LV WKH D[LDO IODZ WROHUDQFH UHVXOWV FRPSDULVRQ RI HLJKW
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61(5', MRLQHG WKH$60(($)7*VHFRQG URXQG VDPSOHSUREOHPRI IODZ WROHUDQFHPHWKRGFRQVLGHULQJ WKH
HQYLURQPHQWDVVLVWDQWIDWLJXH$LQLWLDOGHIHFWRIDW DQGVKDSHGFLUFXPIHUHQWLDODQGD[LDOIODZLVSRVWXODWHG
7KH IDWLJXH IODZ JURZWK UHVXOWV IRU FLUFXPIHUHQWLDO DQG D[LDO IODZ LQ HQYLURQPHQW LV VWXGLHG EDVHG RQ F\OLQGHU
VWUXFWXUH DQG SODWH VWUXFWXUH0RUHRYHU WKH FUDFN FORVXUH HIIHFW LV DOVR FRQVLGHUHG DQG VRPH FRQFOXVLRQV FDQ EH
PDGHDVIROORZV
 7KH IODZ GHSWK DW  VWUHVV F\FOHV ERWK IRU WKH FLUFXPIHUHQWLDO DQG D[LDO IODZ FDQ VDWLVI\ WKH OLPLW RI
$60(6HFWLRQ;,$SSHQGL[&>@+RZHYHUWKHFXPXODWLYHIDWLJXHXVDJHIDFWRUSURGXFHGE\$60(&RGH
&DVH1 LVPXFK ODUJHU WKDQ OLPLWRIZKLFKRYHUWXUQ WKHGHVLJQ&RQVLGHUDWLRQRI WKHHQJLQHHULQJ




FUDFN FORVXUH HIIHFW LVPRUH WKDQ  WLPHV WKH YDOXHZLWK FRQVLGHULQJ WKH FUDFN FORVXUH HIIHFW 7KH VWUHVV
F\FOHVDW IODZGHSWKRI WKLFNQHVV IRUERWKFLUFXPIHUHQWLDODQGD[LDO IODZDUHPRUH WKDQZKLFK LV
PXFKODUJHUWKDQWKHYDOXHRIFRQVLGHULQJFUDFNFORVXUHHIIHFW
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